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1. An K»immunogenic«« conjugate, comprising! the »*reductive«« 
»«amination»» product of a »»capsular»» »»polymer*« fragment having at 
least two carbonyl groups and derived from the ««capsular»» «*polymer*» 
of a »»bacterial*« pathogen by a process which comprises first treating 
said polymer with acid, base or enzyme and then generating carbonyl 
groups by treatment with an oxidizing agent, and a *»bacterial»« 
*»toxin«» or ««toxoid*», said conjugate comprising a cross-linked 
conjugate in which there is a direct covalent linkage between the 
*»capsular#« »«polymer«» fragment and the »#toxin#fi or »«toxoid*«-. 


CLMS<2) 

8. The immunogenic## conjugate of claim 1, wherein the «#capsular«# 
*#polymer«# is ##immunogenic*» in mature humans and less #»immunogenic#» 
in infant humans. 


CLMS(3) 



3» The »«imnmnogenic«'tt conjuqate of claim 1 9 wherein the reducti ve«# 

tt^aminationtf# is performed i'^h 0 presence of cyanoboroh^ride anions.. 

CLI1S<4> 

4. The immunogenic## conjugate of claim 1 9 wherein the ##toxin## or 
##toxaid## is diphtheria ##tox.in#tt or ##toxoid##« 

CLHS<5) 

1 

5» The **iimim.mogertic«« conjugate of claim 4, wherein the *«toxoid** is 
CRM.sub.197. 

CLMS(6) 

6. The *«immunogenic*« conjugate of claim 1, wherein the »#toxin»* or 
x-tttoxoiditw is tetanus ##toxin»# or *tttoxoid»*. 

CLMS <7> 

7. The #*imi»unogenie*« conjugate of claim 1, wherein the «*toxin#« or 
i*#toxoid»-» is a pseudomonas »»tox.in»» or *«toxoid»». 

CLMS <8) 

i 

8. The ttKimmunogenic** conjugate of claim 1, wherein the ##toxin*# or 
#»toxoid»« is a staphylococcus *»toxin*» or *»toxoid»». 

CLMS(9) 

9. The *»immunogenic«* conjugate of claim 1, wherein the ##toxin## or 
»«toxoid»«- is a streptococcus **toxin»» or *»toxoid*». 

CLMS<10) 

10. The ##immunogenic»# conjugate of claim 1, wherein the **toxin»# or 
»«toxoid»» is pertussis ##taxin*» or #»toxoid*»« 

CLMS (11) 

11. The »«immunogenic«* conjugate of claim 1, wherein the ««toxin»« or 
«*toxoid»» is an Escherichia coli »»toxin»* or »»toxoid»». 

CLMS<12) 

12n The _**imnmnogenictt* conjugate of claim *1 9 wherein the «*#-bacte*rial##* 
pathogen' is Haemophilus influenzae type h« 

CLNS<i3> 

:L3» The ^immunogenic** conjugate of claim i 9 wherein the **bacterial** 
pathogen is Escherichia coli* 

CLilS (14) 

14« The ^immunogenic** conjugate of claim 1 9 wherein the **bacte'rial** 
pathogen is Neisseria meningitidis. 

CLHS(15) 


15» The *«immunogenic** conjugate of claim 1 9 wherein the #*bacterial## 
pathogen is Neisseria meningitidis serogroup 


CLNS(IG) 


16. The #*immunogenic«* conjugate of claim 1, wherein the ##bacterial#* 
pathogen is Neisseria meningitidis serogroup C. 

CLMS(17> 

17. The #«immunogenic## conjugate of claim 1, wherein the ««bacterial»» 
pathogen is Streptococcus pneumoniae. 

CLMS(18) 

18. The K»immunogenic«* conjugate of claim 1, wherein the ##• bacterial## 
pathogen is Streptococcus pneumoniae serotype 8. 

CLMS(19) 

19. The ««immunogenic## conjugate of claim 1, wherein the »#bacterial#» 
pathogen is Streptococcus pneumoniae serotype IS. 

CLMS(80) 

80. The ##immunogenic«#- conjugate of claim 1, wherein the ##-bacterial #•« 
pathogen is Streptococcus pneumoniae serotype 14. 

CLMS(81) 

81. The ##immunogenic##- conjugate of claim 1, wherein the #•«• bacterial## 
pathogen is Streptococcus pneumoniae serotype 19. 

CLMS(88) 

88. The «#immunogenic## conjugate of claim 1, wherein the »#bacterial«# 
pathogen is Streptococcus pneumoniae serotype 83. 

CLMS.(83) 

83. The «#immunogenic»# conjugate of claim 1, wherein the ##bacterial#« 
pathogen is Streptococcus pneumoniae serotype 51. 

CLMS (84) 

84. The ««• immunogenic#* conjugate of claim 5, wherein the *«bacterial*« 
pathogen is Haemophilis influenzae type b. 

CLMS(85) 

85. The »«immunogenic#» conjugate of claim 5, wherein the »*bacterial## 
pathogen is Streptococcus pneumoniae serotype 6. 

CLMS(88) 

86. The «#immunogenic«# conjugate of claim 5, wherein the ##bacterial## 
pathogen is Streptococcus pneumoniae serotype 14. 

CLMS(87) 

87. The ##immunogenic»# conjugate of claim 5, wherein the ##bacterial## 
pathogen is Streptococcus pneumoniae serotype 19. 

CLMS(88) 


88. The ##immunogenic«# conjugate of claim 5, wherein the »#bacterial#« 
pathogen is Streptococcus pneumoniae serotype 83. 


CLMS(89) 


89. The #*immunogenic#« conjugate of claim 1, wherein the fragment is 



derived from the **capsular** **polymer** by oxidative cleavage 


CLMS(30) 

30. The **immunogenic** conjugate of claim 1, wherein the fragment is 
derived from the **capsular** **polymer** by periodate. 

CLI1S (31) 

31. An **immunogenic** conjugate comprisings a formalin treated 
**reductive** **amination** product of a **capsular** **polymer** 
fragment having at least two (2) carbonyl groups and derived from the 
**capsular** **polymer** of a **bacterial** pathogen by a process which 
comprises first treating said polymer with acid, base or enzyme and then 
generating carbonyl groups by treatment with an oxidizing agent, and a 
**bacterial** **toxin** or **toxoid**, said conjugate comprising a 
cross-linked conjugate in which there is a direct covalent linkage 
between the **capsular** **polymer** fragment and the **toxin** or 
**toxoid**« 

CLUB(32) 

32. The **immunogenic** conjugate of claim 31 wherein the **bacterial** 
**toxoid** is diphtheria **toxoid**. 

CLUB <33) 

33. The **immunogenic** conjugate of claim 31 wherein the * * toxoid * * is 
CRM* sub.197. 

CLMS<34) 

34. The **immunogenic** conjugate of claim 31 wherein the **bacterial** 
**toxin** or **toxoid** is tetanus **toxin** or **toxoid**. 


CLMB(35) 

35". A method for preparing an **imnm 
forming the **reducti ve** **amination 
**polymer** fragment having at least 
the **capsular** **polymer** of a **b 
which comprises first treating said p 
then generating carbonyl groups by tr 
a **bacterialtt* **toxin** or **toxoid 
being performed in the presence of cy 
comprising a cross*™!inked conjugate i 
linkage between the **capsular** **po 
or * * t o x o i d * *«, 

CLUB(36) 


nogenic** conjugate, co 
** product of a **capsu 
two carbonyl groups and 
acterial** pathogen by 
olymer with acid, base 
eatment with an oxidizi 
**, said **reductive** 
anborohydride ions, sa.i 
n which there is a dire 
lyrner** fragment and th 


m prism g 
lar** 

derived from 
a process 
or enzyme and 
ng agent, and 
* * a m i n a t i o n * * 
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36. The method 
* * i mnmno gen i c* * 
humans. 


of claim 35, wherein the **capsular** **polymer** is 
in mature humans and less **.immunogenic** in infant 


CLMS (37) 

37. The method of claim 35, wherein the **toxin** or **toxoid** is 
diphtheria **toxin** or **toxoid**. 

CLMS(38) 

38. The method of claim 35, wherein the **toxin** or **toxoid** is 
CRM.sub.197. 


CLMS(39) 



39. The method of claim 35, wherein the »«toxin«» or x-fctoxoid«*c- is 
tetanus »«toxin»* or »«toxoid»«. 

CLMS(40) 

40. The method of claim 35, wherein the ««toxin»« or »»toxoid«» is 
pseudomonas «*toxin«» or #»toxo:id»*. 

CLMS (41) 

41. The method of claim 35, wherein the ««toxin»« or K-*toxoid«« is 
staphylococcus »»toxin«» or «»toxoid»». 

CLMS(42) 

42. The method of claim 35, wherein the »»toxin«# or ««toxoid#» is 
streptococcus ##toxin»# or ««toxoid*». 

CLMS(43) 

43. The method of claim 35, wherein the »«toxin«* or #*toxoid** is 
pertussis #»toxin*# or ##toxoid##. 

CLMS(44) 

44. The method of claim 35, wherein the »«toxin»« or #»toxoid## is an 
Escherichia coli ##toxin#» or ##toxoid#»« 

CLMS(45) 

45. The method of claim 35, wherein the pathogen is Haemophilus 
influenzae type b. 

CLMS(46) 

46. The method of claim 35, wherein the pathogen is Escherichia coli. 
CLMS (47) 

47. The method of claim 35, wherein the pathogen is Neisseria 
meningitidis. 

CLMS(48) 

48. The method of claim 35, wherein the pathogen is Streptococcus 
pneumoniae. 

CLMS(49) 

49. The method of claim 35, wherein the pathogen is Pseudomonas. 

CLMS(50) 

50. The method of claim 37, wherein the pathogen is Haemophilus 
influenzae b. 

CLMS(51) 

51. The method of claim 37, wherein the pathogen is Streptococcus 
pneumonia. 

CLMS(52) 


52. The method of claim 35, wnerein the fragment is derived f rom the 
«*capsular»w #«polymer#w by oxidative cleavage. 



CLMS(53) 


53. ft method for preparing aTT ##inii»unogenic** con jugate"^ comprising s 
forming the »»reductive»» «»amination«* product of a »#capsuUr*» 
K#pclymer»« fragment having at least two carbonyl groups and derived from 
the »»eapsular»» »»polymer»» of a »*bacterial»« pathogen, and a 
»«bacterialK«- ««toxin«« or #fctoxoid*«, said »«reductive«# tt»amination»«- 
being performed in the presence of cyanoborohydride ions, wherein the 
fragment is derived from the #«capsular*:«- polymer by periodate said 
conjugate comprising a cross-linked conjugate. 


CLMS(54) 


54. ft method for preparing an immunogenic conjugate comprisings forming 
the reductive amination product of a capsular polymer fragment having at 
least two carbonyl groups and derived from the capsular polymer of a 
bacterial pathogen, and a bacterial toxin or toxoid, said reductive 
amination being performed in the presence of cyanoborohydride ions, in 
which the fragment is produced from the capsular polymer by first 
treating said polymer with acid, base or enzyme and then generating 
carbonyl groups by treatment with an oxidizing agent, said conjugate 
comprising a crosslinked conjugate. 

CLMS <55> 


55. The method of claim 54, further comprising treating said reductive 
amination product with formalin. 

CLMS (56) 

56. The method of claim 55, wherein the bacterial toxoid is diphtheria 
toxoid. 

CLMS (57) 

57. The method of claim 55, wherein the toxoid is CRM.sub.197. 

CLMS(53) 

53. The method of claim 55, wherein the bacterial toxin or toxoid is 
tetanus toxin or toxoid. 

=> d elms 
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CLAIMS?. 

CLMS (1) 

We claims 

1. An #«immunogenie«tt conjugate comprising the »«reductive«« 

«**aminat ion»« product of a »*capsular»» ««polymer»» fragment having a 
chain length of from about 10 to about 30 monomeric units and at least 
two carbonyl groups, which fragment is derived from the #»capsular»» 
«#polymer#« of a Streptococcus pneumoniae or Haemophilus influenzae 
bacterium, and a »»bacterial»» aatoxina# or **toxo.id*», said conjugate 
comprising a crosslinked conjugate. 

CLMS(2) 

2. The ttttimmunogenicfctt conjugate of claim 1, wherein the «»capsular»» 
«»polymer»« is »«immunogenic«» in mature humans and .less »Rimmunogenic»# 
in infant humans. 



CLMS(3) 


3. The ##imnumogenic#« conjugate of claim 1, wherein the #**reductive»» 
wx-aminat ion»» is performed in the presence of cyanoborohydride anions. 

CLMS (4) 

4. The «#iitmmnogenic»# conjugate of claim 1, wherein the x*toxin«» or 
#**toxoid»» is diphtheria ****toxin**» or »»toxo.id*». 

CLMS (5) 

5. The ##immimogenic#« conjugate of claim 1, wherein the »«-toxoid«# is 
CRM.sub.197. 

CLMS (£>) 

6. The ##immunogenic**« conjugate of claim 1, wherein the ##toxin»* or 
»«toxoid»» is tetanus »*toxin#» or »»toxoid»». 

CLMS(7) 

7. The #**immunogenic»# conjugate of claim 1, wherein the ««toxin»* or 
»»toxoid*« is a pseudomonas **toxin»* or ***toxoid*». 

CLMS(3) 

8. The *#immunogenic«» conjugate of claim 1, wherein the ##toxin»# or 
*#toxoid#» is a staphylococcus #*toxin»# or »»toxo.id*». 

CLMS <9) 

9. The *#immunogenic** conjugate of claim 1, wherein the «»toxin«» or 
«»toxoid»«- is a streptococcus **toxin#* or »*toxoid»*. 

CLMS(10) 

10. The HMimmunogenic** conjugate of claim 1, wherein the #*toxin«# or 
*#toxoid** is pertussis **toxin*# or ****toxo.id***. 

CLMS (11) 

11- The 
»*toxoid 

CLMS(IE) 

12- The 
pathogen 

CLMS(13) 

13. The 
pathogen 

CLMS(14) 

14. The 
pathogen 

CLMS(15) 

15. The 
pathogen 


##immunogenic#» conjugate of claim 1, wherein the ««toxin»« or 
**** is an Escherichia coli »»tox.in**» or »»toxoid**». 


#**immunogenic»# conjugate of claim 1, wherein the *#bacterial«« 
is Haemophilus influenzae type b« 


Kfiimniunogenics# conjugate of claim 1, wherein the #**bacterial#** 
is Streptococcus pneumoniae serotype 3. 


#i«immunogenic**# conjugate of claim 1, wherein the ##bacterial#** 
is Streptococcus pneumoniae serotype 6. 


##immunogenic«« conAate of claim 1, wherein #»bacterial«# 

is Streptococcus pne^roioniae serotype 12. 



l. („ i y i & ^ i. ) 


1&» The ##iwmunogenic«# conAdte of claim 1, wherein «»bacterial»« 

pathogen is Streptococcus pnen^toniae serotype 14. 

CLMSQ7) 

'l^'o.Jhe *«imrounogenic«K conjugate of claim 1, wherein the »»bacterial*» 
pathogen is Streptococcus pneumoniae serotype 19. 

CLMS(18) 

18. The ##immimogenic*# conjugate of claim 1, wherein the R«bacterial«« 
pathogen is Streptococcus pneumoniae serotype 23. 

CLMS(19) 

19. The «**immunogenic«» conjugate of claim 1, wherein the #«bacte - rial»** 
pathogen is Streptococcus pneumoniae serotype 51. 

CLMS(20) 

20. The »«immunogenic*« conjugate of claim 5, wherein the *#bacterial#» 
pathogen is Haemophilis influenzae type b. 

CLMS(21) 

21. The *»immunogenic*« conjugate of claim 5, wherein the *#bacte - rial#fi 
pathogen is Streptococcus pneumoniae serotype 6 = 

CLMS(22) 

22. The ««immunogenic*» conjugate of claim 5, wherein the RRbacterial«» 
pathogen is Streptococcus pneumoniae serotype 14. 

CLMS(23) 

23. The *#immunogenic«K conjugate of claim 5, wherein the «»bacterial*» 
pathogen is Streptococcus pneumoniae serotype 19. 

CLMS(24) 

24. The *«imniunogenic*» conjugate of claim 5, wherein the #«bacterial»R 
pathogen is Streptococcus pneumoniae serotype 23. 

CLMS(25) 

25. The «*immunogenicK« conjugate of claim 1, wherein the fragment is 
derived from the R«capsular*» «»polymer*» by oxidative cleavage. 

CLMS(28) 

26. The *#immunogenic*« conjugate of claim 1, wherein the fragment is 
derived from the ««capsular»» »»pa.lymer»» by periodate. 

CLMS(27) 

27. An ttttimmunogenic#* conjugate comprising? a formalin treated 
««reductive»» RRamination*« product of a *»capsulaira» »*polymer«« 
fragment having a chain length of from about 10 to about 30 monomeric 
units and at least two carbonyl groups, which fragment is derived from 
the «*capsular£« *«polymer*« of a Streptococcus pneumonia or Haemophilus 
influenzae bacterium, and a »*bacterial»» «**toxin»» or »»toxoid««, said 
conjugate comprising a crosslinked conjugate. 


■ i-i^ / on 


28. The ^immunogenic*** conjugate of claim 27, wherein the ##bacterial** 
#*toxoid** is diphtheria **toxoid**« 

CLHS(29) 

29. The #ttimnmnogenictt» conjugate of claim 27, wherein the **toxoid*tt is 
CRH. sub« 197 = 

©&Ri^gQ) a&Hd*immuno genic** conjugate of claim 27, wherein the **bacterial** 
**toxin** or **toxoid** is tetanus tt#toxin»tt or **toxoid«*. 

CLUB (31 > 

31. The **immunogenic** conjugate of claim 1, in which the fragment is 
produced from **capsular** **polymer** of Streptococcus pneumoniae by 
first treating said polymer with acid, base or enzyme and then generating 
aldehyde groups by treatment with an oxidizing agent. 

CLMS(32) 

32« The **immunogenic** conjugate of claim 1, in which the fragment is 
produced from **capsular** **polymer** of Haemophilus influenzae by first 
treating said polymer with acid, base or enzyme and then generating 
aldehyde groups by treatment with an oxidizing agent« 
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CL AII T IS 3 

CL IIS (1) 

We claims 

lu A conjugate of a PRP polysaccharide fragment, having reducing 
terminal groups derived from the capsular polysaccharide of Haemophilus 
influenzae type b by selective acidic hydrolysis of a portion of the 
ribosyl ribitol linkages therein, and a **bacterial** binding subunit, 
which binding subunit is a non-toxic polypeptide, having one or more 
immunoreactive and **antigenic** determinants of an LT-B subunit of the 
heat-labile enterotoxin of Escherichia coli (LT-BNT)■ 

CLMS<2> 

2« The conjugate of claim 1, wherein the nontoxic polypeptide is 
produced by an Escherichia coli bacterium that has been deposited with 
the NRRL and assigned accession No. B-15757, or by a mutant, recombinant, 
or genetically engineered equivalent derivative thereof= 

CLMS<3) 

3« The conjugate of claim 1, prepared by the **reductive** laminations* 
of the PRP fragment and protein. 

CLHS(4) 

4« The conjugate of claim 1, prepared by ssreductive** ssamination** in 
the presence of cyanoborohydride anions. 

CLRS<5) 

The conjugate of claim 1, wherein said PRP fragment elutes from a 
column of Bio-Gel P-10 at a Ue/Vo ratio of =Itoreq.1=08= 


CLUB(6) 



£> u ihe conjugate of claim 1, wherein said PRP fragment elutes rrom a 
column of Bio-Gel P-10 at a Ue/Vo ratio of 1«09-1«38„ 

CLUB <7) 

? a The conjugate of claim 1 wherein said PRP fragment elutes from a 
column of Bio-Gel P-10 at a Ue/Vo ratio of 1« 39-1 <,99* 

CLMS( 8 ) 

8 « The conjugate of claim 1, wherein said PRP fragment elutes from a 
column of Bio-Gel P -10 at a Ve/Vo ratio of E o 0-S«4« 

CLUB <9> 

9* A vaccine that elicits effective levels of anti-PRP antibody 
formations in young warm-blooded mammals comprising an ****immunogenic**** 
amount of the conjugate of claim 5 and a pharmaceutically acceptable 
carrier. 

CLUB(10) 

10« A vaccine that elicits effective levels of anti-PRP antibody 
formations in young warm-blooded mammals comprising an ***t.immunogenic*t** 
amount of the conjugate of claim 6 and a pharmaceutically acceptable 
carrier. 
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CLAIMS: 

CLMSC1) 

Ue claims 

i„ A method for actively immunizing human infants against a 
****bacterial**** pathogen having a ****capsular**** ****polymer***t, comprising: 

(a) administering to a human infant an effective amount of an 
****immunogenic****-c on jugate vaccine comprising a ****capsular**** ## polymer#** 
or fragment thereof, which is ##immunogenie## in mature humans but less 
so in young humans, derived from a ##bacterial## pathogen selected from 
the group consisting of Haemophilus influenzae type b, Escherichia 
coli, Pseudomonas aeruginosa, Neisseria menigitidis and Streptococcus 
pneumoniae, covalently attached to a **** barterial## outer membrane 
protein or to a ##bacterial## ##toxin##, ##toxoid## or binding subunit 
thereof 5 and 

(b) subsequently administering to said human infant an effective amount 
of the corresponding intact unconjugated ##capsular## ****polymer****„ 

CLMS (2) 

2a The method of claim 1, wherein the immumogenic-conjugate vaccine 
comprises a ##capsular## ##polymer## which is **#immunogenic## in adult 
humans but not in young humans, derived from the said **** bacterial**** 
pathogen covalently attached to a ##bacterial## outer membrane protein or 
to a ##bacterial## ##toxin##, ****toxoid## or binding subunit therefrom., 

CLMS(3) 


3a The method of claim 1, wherein the ##immunogenic##-conjugate vaccine 
comprises a ##capsula*r## ##polymer## fragment which is ****immunogenic**** in 
adult humans but not in young humans, derived from the said ##baete*r ial## 


pathogen covalently attached 
to a ##hacterial**** ****toxin***| 


;c a ##bacterial## outer membrane protein 
|****toxoid**** or binding sub^^t therefrom. 


or 


CLMS(4) 



4. A method for actively immunizing human infants agaii^t a 
««bacterial«» pathogen havir^Pa **capsular»» **po.lymer«^ft comprising s 
<a> administering to a human infant an effective amountaf an 
*#immunogenic*s-conjugate vaccine, comprising the »#reductive## 

»»amination»* product of a fi«capsular«# *«polyme - r#« or fragment 
thereof, which is »#immunogenic»» in mature humans but less so in young 
humans, having a -reducing end and derived from the »«capsular»# 
»«polymer«» of a **bacterial»fc pathogen selected from the group 
consisting of Haemophilus influenzae type b, Escherichia coli. 
Pseudomonas aerguginosa, Neisseria menigitidis and Streptococcus 
pneumoniae, and a *«bacterial»« outer membrane protein or a 
»»bacterial*» ««toxin»», »*-toxoid»i* or binding subunit therefrom, and 
(b) subsequently administering to said human infant an effective amount 
of the corresponding intact unconjugated »»capsular*« »*po.lymer»*. 

CLMS(5) 


5. The method of claim 4, wherein the #«iim»unogenie##-conjugate vaccine 
comprises the «»reductive«» *«aminat.ion«» product of an *#immunogenic«# 
*«capsular«» *-*polymer*» having a reducing end and derived from the 
»«capsular»« «•» polymers* of the? said swbacter.ial»* pathogen and a 
**bacterial*» outer membrane protein or a * * b a c t e r i a 1 *a **toxin*«-, 
»«toxoid-K-K- or binding subunit therefrom. 


CLMS(6) 

&» The method of claim 4, wherein the »«immunogenic»«-conjugate vaccine 
comprises the **reductive«» »»aminat.ion** product of an ##immunogenie## 
*#capsular## »«polymer«* fragment having, a reducing end and derived from 
the ##capsultvr*» **polymer** of the said **bacterial«* pathogen and a 
**bacterial** outer membrane protein or a **bacte - rial«* *«toxin**, 
**toxoid** or binding subunit therefrom. 


CL.MS5(7 > 

7. The method of claim 1 or 4, wherein the **capsula - r*» **polymer** is 
from Haemophilus influenzae type b„ 

CLMS(8) 

8. The method of claim 1 or 4, wherein the **capsular** **polymer«* is 
from Esche - richia coli. 

CLMS (9) 

9. The method of claim 1 o-r 4, wherein the **capsular«* #«polymer## is 
from Neisseria meningitidis serogroup A. 

CLMS(10) 

10. The method of claim 1 or 4, wherein the unconjugated *«capsular** 
**polymer** is from Neisseria meningitidis serogroup A. 

CLMS (11) 

11. The method of claim 1 or 4, wherein the **capsular*« swpolynter** is 
from Neisseria meningitidis serogroup C. 

CLMS(12) 

12. The method of claim 1 or 4, wherein the &*capsular** **polymer«* is 
from Streptococcus pneumoniae. 


CLMS(13) 



13= The method of claim 1 or 4, wherein the »»capsular«« ««polymerx» is 
from Streptococcus pneumoniae serotype 3= 

CLMS(14) 


14= The method of claim 1 or 4, wherein the ^capsular** «»polymer«» is 
from Streptococcus pneumoniae serotype 6. 

CLMS(15) 

15= The method of claim 1 or 4, wherein the **fcapsulartt« «»polymer»* is 
from Streptococcus pneumoniae serotype 12 = 

CLMS(16) 

16= The method of claim 1 or 4, wherein the #»capsular«« s#polymer#K is 
from Streptococcus pneumoniae serotype 14= 

CLMS <17) 

17. The method of claim 1 or 4, wherein the K«capsularK« **polymer«K is 
from Streptococcus pneumoniae serotype 19. 

CLMS(18) 

18= The method of claim 1 or 4, wherein the «»capsular«» ««polymer*» is 
from Streptococcus pneumoniae serotype 23. 

CLMS(19) 

19= The method of claim 1 or 4, wherein the »«capsular«* «wpolymer«» is 
from Streptococcus pneumoniae serotype 51= 

CLIIS (20) 

20= The method of claim 1 or 4, wherein the «»capsular#« »«polymer«-« is 
from Pseudomonas aeruginosa. 

CLMS(21) 

21= The method of claim 1 or 4, wherein the *#toxin*#, **toxoid«* or 
binding subunit therefrom is from a diphtheria bacterium. 

CLMS(22) 

22= The method of claim 1 or 4, wherein the »«toxoid«» is diphtheria 
CRM. 

CLMS(23) 

23= The method of claim 1 or 4, wherein the *«tcxoid«# is diphtheria 
CRM.sub.197= 

CLMS(24) 

24. The method of claim 1 or 4, wherein the *»toxin««, #«toxoid»» or 
binding subunit therefrom is from a tetanus bacterium. 

CLMS(25) 

25= The method of claim 1 or 4, wherein the *«toxin*« or »»toxoid«« is 
from a pseudomonas bacterium. 



26= The method of claim 1 or 4, wherein the *»toxin«« or *tftoxoid«« is 



from a staphylococcus bacterium 


CLMS (27) 


27. The method of claim 1 or 4, wherein the **tcxin*» or ««toxoid** is 
from a streptococcus bacterium. 

CLMS (28) 


26. The method of claim 1 or 4, wherein the *«toxin«* or **toxoid«« is 
from a pertussis bacterium. 

CLMS(29) 


29. The method of claim 1 or 4 wherein the outer membrane protein is 
from Haemophilus influenzae type b. 


CLMS(30) 


30. The method of claim 1 or 4 wherein the outer membrane protein is 
from Neisseria meningitidis. 

CLMS(31) 

31. The method of claim 1 or 4 wherein the outer membrane protein is 
from Streptococcus pneumoniae. 

CLMS(32) 


32. The method of claim 1 or 4 wherein the outer membrane protein is 
from E. coli. 

CLMS(33) 

33. The method of claim 1 or 4 wherein the outer membrane protein is 
from a pertussis bacterium. 
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CLAIMSs 


CLMS (1) 


I c 1 a i m 


1. An **immunogenic#« conjugate, comprisings the ««reductive«# 

«*amination#* product of a **capsulcvr»* **polymer** fragment having a 
•reducing end and derived from the ««capsular»» polymer*** of a 
**bacterialK* pathogen selected from the group consisting of Haemophilus 
influenzae type b, Escherichia coli. Neisseria meningitidis and 
Streptococcus pneumoniae, and the diptheria **toxin*» protein 

CRM.sub.197. 

CLMS(2) 

2. The **immunogenic«* conjugate of claim 1, wherein the **capsular«* 
**polymer** is **immunogenic*» in mature humans and less «*immunogenic** 
in infant humans. 


CLMS(3) 


3. The **immunogenic*» conjugate 
**amination*K is performed in the 


of claim 1, wherein the **reductive*fi 
presence of cyanoborohydride anions. 


CLMS(4) 



^ = me 
pathogen 

CLMS (5) 

5 = The 
pathogen 

CLMS(8) 

8 = The 
pathogen 

CLMS(7) 

7. The 
pathogen 

CLMS(8) 

8 = The 
pathogen 

CLMS(9) 

9 = The 
pathogen 

CLMS(10) 

10. The 
pathogen 

CLMS (13.) 


11= The 
pathogen 

CLMS(12) 


12. The 
pathogen 

CLMS(13) 


13. The 
pathogen 

CLMS(14) 


14= The 
pathogen 

CLMS(15) 


15= The 
pathogen 

CLMS(18) 


*imnmnogenic*e« conjugate ot cxaim 1 , wnerem tne »#bacts-riaj.ft*- 
is Haemophilus influenzae type b= 


**immunogenic»# conjugate of claim 1, wherein the «-*bacteri al*« 
is Escherichia coli= 


##imwunogenic»* conjugate of claim 1, wherein the -*«bacterial-»* 
is Neisseria meningitidis. 


«K-immunogenic«* conjugate of claim 1, wherein the «»bacterial*« 
is Neisseria meningitidis serogroup A. 


WKimmunogenie-H-fc conjugate of claim 1, wherein the **bacter i al*-« 
is Neisseria meningitidis serogroup C. 


■K«immunogenic«K conjugate of claim 1, wherein the »»bacterial#» 
is Streptococcus pneumoniae. 


immunogenic**- conjugate of claim 1, wherein the *»bacterial#» 
is Streptococcus pneumoniae serotype 3= 


KtfimmunogenicK* conjugate of claim 1, wherein the #*bacterial»# 
is Streptococcus pneumoniae serotype 6= 


**immunogenic** conjugate of claim 1, wherein the «•*• bacterial** 
is Streptococcus pneumoniae serotype 12= 


Kw-immunogenicw* conjugate of claim 1, wherein the «■ «• bacteria 1 **• 
is Streptococcus pneumoniae serotype 14. 


**immunogenic**- conjugate of claim 1, wherein the **bacterial «•* 
is Streptococcus pneumoniae serotype 19. 


**immunogenic** conjugate of claim 1, wherein the **bacterial** 
is Streptococcus pneumoniae serotype 23. 


18. The ««immunogenic#*- conjugate of claim 1, wherein the **bacterial** 
pathogen is Streptococcus pneumoniae serotype 51. 



17= The eKimnmnogenic**- 


conjugate of claim 1, wherein the fragment is 


derived rrom the ##capsular## ##polymer## by oxidative cleavage. 

GUIS (18) 

18a The ##immunagenic## conjugate of claim 1, wherein the fragment is 
derived from the ##capsular#*# #*#polymer## by periodate* 

CLMS(19) 

19* The ##immunogenic## conjugate of claim 1, wherein the fragment is 
derived from the ##capsular## ##polymer## by hydrolysis of a glycosidic 
linkage* 

cuis cam 


20* The ##immunogenic## conjugate of claim 19, wherein the hydrolysis is 
accomplished enzymatically. 

CLNS(21) 

21* The ##imnmnogenie## conjugate of claim 19, wherein the hydrolysis is 
accomplished chemically* 

CLNS(22) 

22* The ##imnmnogenic## conjugate of claim 19, wherein the hydrolysis is 
accomplished by acid* 

CLUB (23) 


23* The ##immunogenic## conjugate of 
elutes on a column of Bio-Gel P-10 at 


claim 4, wherein the fragment 
a Ve/Uo ratio of .1toreq«1«08* 


CL.MS(24) 


24., The #«imnmnogenic** conjugate of 
elutes on a column of Bio-Gel P-10 at 


claim 4, wherein the fragment 
a Ve/Yo ratio of 1.09-1.38. 


CLUB(25) 


25* The ##immunogenic#« conjugate of 
elutes on a column of Bio-Gel P-10 at 


claim 4, wherein the fragment 
a Ue/Mo ratio of 1.39-1.99. 


GLMS<26) 


26* The ##imnmnogenic#« conjugate of claim 14 wherein 
elutes on a column of Bio-Gel P-10 at a Ve/Mo ratio of 


the fragment 
2.0-2* 4* 


CLUB(27) 


27* An ##immunogenic## conjugate, comprisings a formalin treated 
##reductive## ##amination## product of a ##eapsular## ##polymer## 
fragment having a reducing end and derived from the ##capsu'lar## 
##polymer## of a ##bacterial## pathogen selected from the group 
consisting of Haemophilus influenzae type b, Escherichia coli, Neisseria 
meningitidis and Streptococcus pneumoniae, and the diptheria ##toxin## 
protein CRil* sub* 197* 

CLUB (23) 

28* A vaccine that elicits effective levels of anti“##capsular## 

##polymer## antibodies in humans, comprisings the ##immunogenic## 
conjugate of claim 1* 


CLNS(29) 



29. ft method for actively immunizing humans *«bacterial»» pathogen 
having a »»capsular»» «»polymer»fc, comprising: administering an effective 
amount of the vaccine of claim 28., 

CLMS <30) 

30. Pin K»immunogenic«”S conjugate of <1) a »«bacterial*« «#capsular«» 
»wpolymer»K fragment having a reducing end, said fragment produced by 
selective acid hydrolysis of a *«capsular»« »*:-polymer»# obtained from a 
«v£bacterial*« pathogen selected from the group consisting of selected 
from the group consisting of Haemophilus influenzae type b, Escherichia 
coli, Neisseria meningitidis and Streptococcus pneumoniae, without 
significant destruction of ««antigenic«« specificity, and <2) the 
diphtheria «*toxin*» protein CRM.sub.197. 

CLMS <31> 

31. The »#immunogenic«* conjugate of claim 30, wherein the «»capsular*» 
«*polymer«» is derived from Streptococcus pneumoniae serotype 6 or 12. 

CLMS<32) 

32. A vaccine that elicits effective levels of anti-polyribosyl ribitol 
phosphate antibody formations in young warm-blooded mammals comprising an 
##immunogenic#« amount of the conjugate of claim 1 and a pharmaceutically 
acceptable carrier. 

CLMS<33) 

33. A vaccine that elicits effective levels of anti-polyribosyl ribitol 
phosphate antibody formations in young warm-blooded mammals comprising an 
*#immunogenic»« amount of the conjugate of claim 4 and a pharmaceutically 
acceptable carrier. 

CLMS(34) 

34. A method for inducing active immunization against systemic infection 
in young warm-blooded mammals caused by the pathogen Haemophilus 
influenzae type b comprising administering an »*immunogenic»# amount of 
the conjugate of claim 4. 
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CLAIMS: 


CLMS (1) 

I claim: 

1. •** immunogenic«« conjugate comprising the reductve amination product 
of an a#immunogenic»* **capsular*» *»polymer»«- fragment having a chain 
length of from about 10 to about 30 monomeric units and a reducing end, 
which fragment is derived from the *»capsular*» #»polymer#» of a 
Streptococcus pneumoniae or Haemophilus influenzae bacterium, and a 
*«bacterial»» »»toxin««- or »»toxo.id»». 


CLMS(2) 


2. The immunogenic"-* conjugate of claim 1, wherein the *#capsular»* 
polymeris -s&immunogenics*# in mature humans and less *«imnmnogenic*» 
in infant humans. 


CLMS<3) 


3. The »*immunogenic«-« conJIRjata of claim 1, 
#»aminaticn»» is performed in the persence cf 


wherein tfro ««reductive«» 
cyancborohydride aniens. 



CLMS <4> 


4* The **immunogenic«# conjugate of claim 1 9 wherein the $*£-tox in#* or 
#«toxaid«tt is diphtheria ##toxintt# or **toxoid#*« 

CLMS(5) 

5* The **immunogenic#« conjugate of claim 4 9 wherein the ##toxoid## is 
CRM-sub.197. 

CLMS(6) 

6 * The #«immunogenic#« conjugate of claim 1, wherein the *#toxin## or 
w*toxaid#» is tetanus «tttoxin## or ##toxoid##* 

CLMB (7) 

7- The ^immunogenic## conjugate of claim 1, wherein the ##toxin## or 
*#toxoid## is a pseudomonas *#toxintt# or #*toxoid##« 

CLUB(8) 

8 * The #*imnmnogenic*# conjugate of claim 1,, wherein the «»toxin«« or 
toxiod is a staphylococcus ##toxin#» or #*toxoid*# u 

CLMS(9) 

9* The »»immunogenic## conjugate of claim 1 9 wherein the »#toxin#« or 
##toxoid#» is a streptococcus #*toxin## or ##toxoid##* 

CLMS <10) 

10 o The *#immunogenic## conjugate of claim 1 9 wherein the ##toxin*# or 
*»toxoid## is pertussis ft#toxin»*» or #»toxoid*#. 

CLMB(11) 

11. The ##immunogenic** conjugate of claim 1, wherein the #»toxinM*«- or 
#^toxoidv*# is Escherichia coli **taxin#* or ##toxoid##« 

CLMS(12) 

12. The wtfimnmnogenictf# conjugate of claim 1, wherein the ##bacterial#* 
pathogen is Haemophilus influenzae type b= 

CLMS(13) 

13* The ##immunogenic## conjugate of claim 1 9 wherein the ##bacterial## 
pathogen is Streptococcus pneumoniae serotype 3- 

CLMS(14> 

14* The ##immunogenic## conjugate of claim 1, wherein the ##hacterial#* 
pathogen is Streptococcus pneumoniae serotype 6= 

CLMS(15) 

15* The sttimmunogenic## conjugate of claim 1, wherein the **bacterial## 
pathogen is Streptococcus pneumoniae serotype 12* 

CLMS(IS) 


16* The ##immimcgenic#« conjugate of claim l g wherein the ##bacterial## 
pathogen is Streptococcus pneumoniae serotype 14* 



( i / } 


17. 

The 

patho 

gen 

CLMS < 

18) 

18. 

The 

patho 

gen 

CLMS ( 

19) 

19. 

The 

path a 

gen 

CLMS <£0) 

20 . 

The 

patho 

gen 

CLMS<21) 

21 . 

The 

patho 

gen 

CLMS ( 

22 ) 

22 . 

The 

patho 

gen 

CLMS ( 

23) 

23. 

The 

patho 

gen 

CLMS<24) 


24. The 
pathogen 

CLMS(25) 

25. The 
derived 

CLMS(26) 

26„ The 
derived 

CLMS(27) 

27 n The 
derived 
linkage., 

CLMS(28) 


##imnmnogenic## conjugate of claim i v wherein 
is Streptococcus pneumoniae serotype 19. 


##immunogenic## conjugate of claim 1, wherein 
is Streptococcus pneumoniae serotype 23. 


##immunogenic»# conjugate of claim wherein 
is Streptococcus pneumoniae serotype 51. 


##immunogenic## conjugate of claim wherein 
is Haemophilis influenzae type b» 


##immunogenic** conjugate of claim 5,, wherein 
is Streptococcus pneumoniae serotype 6. 


##immunogenic## conjugate of claim 5. wherein 
is Streptococcus pneumoniae serotype 14. 


##immunogenic## conjugate of claim 5. ; wherein 
is Streptococcus pneumoniae serotype 19. 


##immunogenic## conjugate of claim 5, wherein 
is Streptococcus pneumoniae serotype 23. 


##immunogenic## conjugate of claim 1, wherein 
from the ##capsular## ##polymer## by oxidative 


##immunogenic## conjugate of claim :L, wherein 
from the ##capsular## ##polymer## by periodate. 


##immunogenic## conjugate of claim 1, wherein 
from the ##capsular#» #»polymer## by hydrolysis 


28. The ##immunogenic*# conjugate of claim 27^ wherein 
accomplished enzymatically. 


CLMS(29) 


the # # bacterial# #* 


the ##bacterial«# 


the ##bacteria1## 


the ##bacterial## 


the ##bacterial## 


the ##bacterial## 


the ##bacterial## 


the ##h act©rial# « 


the fragment is 
cleavage. 


the fragment is 


the fragment is 
of a glycosidic 


the hydrolysis is 


lie 


hydrolysis 


is 


29. The ##imnmnogenic#« 
accomplished chemical1y K 


co'J 


gate of claim 27 g whereivj 



Ci_MS (30) 


30= The *»immunogenic*» co-^^gate of claim 27, whereirj 
accomplished by aeid» 


he hydrolysis is 


CLMS(31) 

31= The ##imitiunogenic#« conjugate of claim 12, wherein the fragment 
elutes on a column of Bio~Ge.l P-10 at a Ve/Vo ratio of .1toreq=1=08= 

CLMS(32) 

32. The »*immunogenie«» conjugate of claim 12, wherein the fragment 
elutes on a column of Bio-Gel P-10 at a Ve/Vo ratio of 1=09-1=38= 

CLMS(33) 

33.. The w«immunogenic-K* conjugate of claim 12, wherein the fragment 
elutes on a column of Bio-Gel P-10 at a Ve/Vo ratio of 1=39-1=99= 


CLMS(34) 


34.. An »«immunogenicfc« conjugate comprising a formalin treated 
»«reductive«« »*amination«» product of an w*.immunogenic»» »«capsular*«- 
»»polymer«« fragment having a chain length of from about 10 to about 30 
monomeric units and a reducing end, which fragment is derived from the 
««capsular»* ««polymer*K of a Streptococcus pneumoniae or Haemophilus 
influenzae bacterium, and a *»bacterial«» »«toxin*» or *»toxoid»»= 


CLMS(35) 


35= The *Kimmunogenic*K conjugate of claim 34, wherein the «K-bacterial«» 
wwtoxoidtf* is diptheria «»toxoid»#= 


CLMS(38) 


36= The «ttimmunogenic#« conjugate of claim 35, wherein the K*Toxo:i.d«« is 
CRM,, sub = 197 = 

CLMS(37) 


37= The *«immunogenic«* conjugate 
M«toxin-K« or «»toxoid«» is tetanus 


of claim 34, wherein the «• «• baet e r i a 1«« 
*»toxin«« or x-»toxoid»». 


CLMS(38) 

38= An «*immunogenicK« conjugate of (1) a PRP polysaccharide fragment 
having reducing terminal groups derived from the capsular polysaccharide 
of Haemophilus influenzae type b by selective acidic hydrolysis of a 
portion of the ribosyl ribitol linkages therein and (2) the diphtheria 
*#toxin«« protein CRM=sub=197. 

CLMS(39) 

39= The conjugate of claim 38 prepared by the **reductive#» 
•»*amination«-» of the PRP fragment and protein. 


CLMS(40) 

40= The conjugate of claim 38 prepared by ««reductivee# ««amination»* in 
the presence of cyanoborohydride anions, 

CLMS(41) 

41= The conjugate of claim 38 wherein said PRP fragment elutes from a 
column of Bio-Gel P-10 at a Ve/Vo ratio of =1toreq.1.08. 



CLMS(42) 


42. The conjugate of claim 38 wherein said PRP fragment elutes from a 
column of Bio-Gel P-10 at a Ve/Vo ratio of 1.09-1.33. 

CLUS(43) 

43. The conjugate of claim 38 wherein said PRP fragment elutes from a 
column of E<io--Gel P-10 at a Ve/Vo ratio of 1.39-1.99. 

CLMS(44) 

44. The conjugate of claim 38 wherein said PRP fragment elutes from a 
column of Bio-Gel P-10 at a Me/Vo ratio of 2.0-2.4. 

CLMS(45) 

45. ft vaccine that elicits effective levels of anti-#«capsular## 
«*polymer*« antibodies in humans, comprising? the #»inti»unogenic*# 
conjugate of claim 1. 

CLMS(46) 

43. ft method for actively immunizing humans against a »«bacterial# 
pathogen having a #»capsular«* *#polymer#», comprising ? administering an 
effective amount of the vaccine of claim 45. 

CLMS(47) 

47. ft vaccine that elicits effective levels of anti-PRP antibody 
formations in young warm-blooded mammals comprising an «-#immunogenic»# 
amount of the conjugate of claim 41 and a pharmaceutically acceptable 
carrier. 

CLMS(48) 

48. ft vaccine that elicits effective levels anti-PRP antibody formations 
in young warm-blooded mammals comprising an »»immunogenic«tf amount of the 
conjugate of claim 42 and a pharmaceutically acceptable carrier. 

CLMS(49) 

49. The immunogenic*# conjugate of claim 5, wherein the *« ba c t e r ia 1«« 
pathogen is Streptoccoccus pneumoniae serotype 3. 

CLMS(50) 

50. The **immunogenic## conjugate of claim 5, wherein the **bacterial*« 
pathogen is Streptococcus pneumoniae Serotype 51. 
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Lli ANSWER 1 OF a COPYRIGHT 1992 ACS 

AB A review with 19 refs. The detn. of abs. configuration of 
a monosaccharides using gas chromatog; the detn. of abs- configurators 

of pyruvic acid acetals present in polysaccharides 5 the deamination 
of aminodeoxy sugars 5 and the structural elucidation of the capsular 
polysaccharides of Streptococcus pneumoniae type 1 were discussed« 

Lli ANSWER E OF E COPYRIGHT 1992 ACS 
. AB The title deamination was carried out with H2N0S03H. 

Deoxyglycosides were obtained in 19-52# yield, e„g«, He 
2-amina-E-decxy-.beta--D-glucopyranoside hydrochloride gave 52% He 
2-deoxy-.beta.-D-arabino-hexopyranoside. Streptococcus pneumoniae 
Type 14 capsular polysaccharide and Vibrio cholerae O-antigen were 
first N-deacylated and then deaminated to give 55 and 60# resp. 
partly deaminated polysaccharide. 







